The role of LARP1 in translation and beyond.
The LARP1 proteins form an evolutionarily homogeneous subgroup of the eukaryotic superfamily of La-Motif (LAM) containing factors. Members of the LARP1 family are found in most protists, fungi, plants, and animals. We review here evidence suggesting that LARP1 are key versatile messenger RNA (mRNA)-binding proteins involved in regulating important biological processes such as gametogenesis, embryogenesis, sex determination, and cell division in animals, as well as acclimation to stress in yeasts and plants. LARP1 proteins perform all these essential tasks likely by binding to key mRNAs and regulating their stability and/or translation. In human, the impact of LARP1 over cell division and proliferation is potentially under the control of the TORC1 complex. We review data suggesting that LARP1 is a direct target of this master signaling hub. TOR-dependent LARP1 phosphorylation could specifically enhance the translation of TOP mRNAs providing a way to promote translation, growth, and proliferation. Consequently, LARP1 is found to be significantly upregulated in many malignant cell types. In plants, LARP1 was found to act as a cofactor of the heat-induced mRNA degradation process, an essential acclimation strategy leading to the degradation of more than 4500 mRNAs coding for growth and development housekeeping functions. In Saccharomyces cerevisiae, the LARP1 proteins (Slf1p and Sro9p) are important, among other things, for copper resistance and oxidative stress survival. LARP1 proteins are therefore emerging as critical ancient mRNA-binding factors that evolved common as well as specific targets and regulatory functions in all eukaryotic lineages.